Mitochondrial genome lesions in the pathogenesis of sporadic Alzheimer's disease.
The recent, magnificent results of molecular biology concerning beta-amyloid (betaA) metabolism in early onset Alzheimer's disease (AD) have generated a series of new findings and, in turn, a new etiological concept. Attention on the early events in the pathogenesis of AD has been shifted from the chromosomal abnormalities in the nucleus of nerve cells onto genetic changes in the mitochondrial genome. This offers a new pathogenetic approach which also opens new pharmacological challenges particularly for the episodic forms of AD. Alterations occurring at the mitochondrial genome result in major consequences of oxidative phosphorylation and, if a specific threshold is exceeded, they may constitute important causative events in the apoptosis of selected nerve cells. The fact that the main source of mitochondrial metabolism is its glucose turnover allows monitoring brain changes in glucose metabolism by 18F-2 deoxyglucose positron emission tomography. In the demented brain, a low glucose turnover causes a cholinergic deficit by decreasing the synthetic rate of acetyl coenzyme A (AcCoA). AcCoA represents the key substrate for the acetylation of choline to acetylcholine by choline acetyltransferase. The consistent energy need for AcCoA synthesis appears obvious when considering that 1 molecule of glucose generates just 2 molecules of AcCoA, but 38 molecules of ATP. In the brain, AcCoA is exclusively synthesized in the glycolitic pathway. Generation of betaA is increased if the synthetic rate of ATP drops below a critical threshold: under these conditions, the betaA precursor protein (betaAPP) is inserted only in part into synaptic membranes which have the highest betaAPP turnover. In conditions of short ATP supply, betaAPP is not split at the beta region by an ATP-activated protease and this results in a substantial increase in uncleaved betaA molecules. Peroxidative alterations in mitochondrial DNA are of importance in degenerative diseases of postmitotic tissues, particularly in degenerative diseases. This offers a new pharmacological approach for the treatment of AD. Neurotrophic factors and estrogen seem to be the first pharmacological leads.